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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
wiring board having high density of 
conductive vias and high wiring density. 
SOLUTION: The wiring board has a base 
board 1, a wiring layer laid on at least either 
the front or the back main planes of the base 
board 1, and an insulation layer laid 
thereon. The base board 1 has a plurality of 
openings 9, piercing the thickness of the 
base board 1 and one or more conductive 
vias 3 disposed in the openings 9. Two more 
conductive vias 3 are disposed in at least 
one of the openings 9. 
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[Claim(s)] 

[Claim l]Have a wiring layer and an insulating layer which have been 
arranged on at least one principal plane among principal planes of two rear 
surfaces of a base board and this base board, and to said base board. A wiring 
board which two or more openings which penetrate this base board to a 
thickness direction are formed, and carries out that one or more conductive 
vias are arranged and two or more conductive vias are arranged at least one of 
said two or more openings to this opening with the feature. 
[Claim 2]A wiring board, wherein a number of conductive vias which said two 
or more openings are divided into two or more groups, and are different for 
said every group in the wiring board according to claim 1 are arranged. 
[Claim 3]A wiring board characterized by an effective area product of said 
opening being below 1.6 -mm 2 in the wiring board according to claim 1 or 2. 
[Claim 4]A wiring board. 

A semiconductor device carried on said wiring board. 

Are the above the electronic circuit device which it had, and said wiring board, 
Have a wiring layer and an insulating layer which have been arranged on at 
least one principal plane among principal planes of two rear surfaces of a base 
board and this base board, and to said base board. Two or more openings 
which penetrate this base board to a thickness direction are formed, one or 
more conductive vias are arranged at this opening, and two or more conductive 
vias are arranged at least one of said two or more openings. 
[Claim 5]A manufacturing method of a wiring board characterized by 
comprising the following. 

A process of filling up said opening with an insulating material after forming 
two or more openings in a base board. 

A process of forming two or more through holes in said insulating material of 
said opening at once by irradiating said opening with a laser beam divided into 
two or more beams. 

A process of forming a conductive via by filling up said through hole with a 

conductive material. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]This invention relates to the wiring board which a base 
board (core substrate) turns into from a conductive member (for example, 
metallic member) especially in at least one field of the upper surface of a base 
board, and the undersurfaces with respect to the wiring board which has a 
buildup layer which consists of a wiring layer and an insulating layer, and its 
manufacturing method. 
[0002] 

[Description of the Prior Art] Recently, in the semiconductor chip, the 
densification of the built-in integrated circuit device (hereafter referred to as 
IC) progresses, and working speed has also been rising every year. 
[0003]In connection with the densification of IC, the capacity of the wiring to 
accommodate increases and the wiring board in which IC is carried poses a 
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problem with an important noise countermeasure of wiring, the actual 
condition and building - in multilayer interconnection boards, such as an 
ABBU board, the number of laminations of a wiring layer is increased and the 
noise countermeasure is performed reducing the wiring capacity density per 
layer, and by forming a ground layer in between layers. As a result, since a 
manufacturing process becomes long since the number of laminations of a 
wiring layer increases, and production technology also becomes increasingly 
difficult, the problem of the rise of a manufacturing cost and the 
manufacturing yield fall has been caused. 

[0004]Since the quantity of heat which IC generates by the densification of IC 
also increases, each of heat dissipation nature improvements of a circuit board 
and stress relaxation resulting from the thermal expansion coefficient 
difference between a semiconductor chip/circuit board has been important 
problem. As a substrate which can cope with such problems, the metal base 
wiring board (metal-core wiring board) which used the metal plate as a base 
board (core substrate) is expected. A metal base wiring board shows big heat 
leakage nature compared with the glass epoxy group board etc. which are used 
mostly now, and also has the feature of excelling in a mechanical strength or 
heat resistance. Thermal expansion coefficient difference with a semiconductor 
chip can be made small by choosing base board material appropriately. For 
example, since the Invar which is an alloy of iron and nickel, super Invar, and 
42 alloys have a coefficient of thermal expansion below 4.5X10' 6 **" 1 , they can 
make small thermal expansion coefficient difference with Si chip by using 
these as a base board material. According to JP,H1 1-298104, A, since the metal 
base board can obtain the substrate excellent in smooth nature, the 
miniaturization of wiring is possible for it. Since a grand stratification process 
can be reduced by using a base board as a ground layer, strengthening of 
process shortening and a ground can be performed. Thus, a metal base wiring 
board has various advantages. 

[0005] On the other hand, the characteristic degradation by the signal 
reflection in the terminal area of the switching noise and signal wire by which 
it is generated inside a semiconductor chip poses a problem with the rise of the 
working speed of IC. It is effective between an earth terminal and a power 
supply terminal to install a decoupling capacitor, and in order to control signal 
reflection, it is effective in reduction of a switching noise to provide a 
terminator on a signal wire. Since installing in the nearest possible place of IC 
is effective at this time as for a decoupling capacitor or a terminator, making 
these build in an interposer (semiconductor chip carrier) is indicated, for 
example, the interposer in which the terminator was made to build - the 
Hitachi criticism 73 (1991) - in 48 pages, it is reported from the 41st page. The 
interposer which built in the decoupling capacitor is proposed by JP,H6- 
318672,A or JP,H8-148595,A. The interposer in which both the decoupling 
capacitor and the terminator were made to build is proposed by JP,9 * 
2138359,A. It not only can do the measure against various noises, but by using 
such an interposer, the protection feature of a semiconductor chip and the 
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pitch conversion function of a contact button are secured, and many 
economical effects are brought about. Since a semiconductor chip is specifically 
protected by using an interposer, the handling of a semiconductor chip 
becomes easy, it becomes easy to conduct an inspection, and the cost rise of 
chip sorting can be controlled. Since a contact button can carry out pitch 
conversion by using an interposer, Since it can inspect using the infrastructure 
as usual used at a packaging process, as compared with the cost concerning 
the infrastructure building of bare chip mounting or flip chip mounting, it can 
inspect by low cost. 

[0006]The interposer which has the strong point of a metal base wiring board 
is expectable by constituting such an interposer using the above-mentioned 
metal base wiring board An interposer has a contact button for generally 
carrying a semiconductor chip in the upper surface side, and has a contact 
button used for the difference with which an interposer is carried in circuit 
boards, such as a mother board, at the undersurface side. For this reason, in 
order to use a metal base wiring board as an interposer, it is necessary to 
provide the conductive via which runs through a metal base board and is 
penetrated from the upper surface side to the undersurface side. In order to 
form a conductive via in a metal base wiring board, it is necessary to generally 
perform four processes of formation of the opening to (l) metal base board, the 
insulating-layer restoration to (2) this opening, the through hole formation to 
(3) this insulating layer, and conductive beer formation [ to (4) this through 
hole ] **. 
[0007] 

[Problem to be solved by the invention] When forming the conductive via which 
penetrates a metal base board (core substrate) as a metal base wiring board, 
the density of the conductive via which can be formed, It is dependent on each 
opening of formation of the opening of the above (l), and through hole 
formation of the above (3) which carries out process formation, and the 
working dimension and process tolerance of a through hole. Therefore, in order 
to carry out the densification of the conductive via which penetrates a metal 
base board, it is necessary using the machining-with-high-precision method to 
make small an opening, and the pitch and path of a through hole. However, if 
the pitch and path of an opening are made small, the distance of the adjoining 
opening will decrease and the capacity of the wiring which can be formed in 
one layer will also decrease. Therefore, if it is going to form the wiring board 
which has wiring of the same capacity, it is necessary to make the number of 
laminations of a wiring layer increase. Since micro processing of a conductive 
via is needed when the densification of the conductive via which penetrates a 
metal base board progresses, correspondence by conventional drilling and 
punching work will need to become difficult, and will need to use laser beam 
machining. Since processing of the conductive via by this laser beam 
machining is based on processing one by one, if the number of conductive vias 
to form increases, floor to floor time will also become long. 
[0008] As stated above, in order to correspond to the densification of IC, wiring 
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capacity of a metal base wiring board is enlarged, and it becomes the tendency 
for a manufacturing process and production time to become long and for the 
difficulty of technology required for the manufacture to also become 
increasingly difficult if density of the conductive via which penetrates a metal 
base board is enlarged. Therefore, the manufacturing cost rose and there was 
a problem to which a manufacturing yield falls. 

[0009]This invention is made in view of the above thing, and its density of a 
conductive via is large, and there is in moreover providing a wiring board also 
with big wiring density. 
[0010] 

[Means for solving problemlTo achieve the above objects, according to this 
invention, the following wiring boards are provided. 

[OOlllNamely, have the wiring layer and insulating layer which have been 
arranged on at least one principal plane among the principal planes of two 
rear surfaces of a base board and this base board, and to said base board. It is 
a wiring board, wherein two or more openings which penetrate this base board 
to a thickness direction are formed, one or more conductive vias are arranged 
at this opening and two or more conductive vias are arranged at least one of 
said two or more openings. 

[00 12] Said two or more openings are divided into two or more groups, and can 
be made the composition by which a different number for said every group of 
conductive vias are arranged. 

[0013]Below as for 1.6-mm 2 , the effective area product of said opening can be 
carried out. 

[00 14] Said wiring board can be considered as the composition which covers at 
least one principal plane of the principal plane of two rear surfaces of said 
base board with a thin film protective layer. Thereby, a base board can be 
protected from manufacturing process atmosphere or an operating 
environment, and adhesion power with the insulating layer formed on a base 
board can be strengthened. As a material of a thin film protective layer, a 
suitable material is chosen and used according to the construction material of 
a base board and the insulating layer which covers it. 

[0015]Said thin film protective layer can be formed with a material selected 
from copper (Cu), nickel (nickel), chromium (Cr), gold (Au), platinum (Pt), 
tongue SUTETAN (W), aluminum (aluminum), silicon oxide, aluminum oxide, 
and titanium oxide **. By using either of such materials as a thin film 
protective layer, a base board can be protected from manufacturing process 
atmosphere or an operating environment, and adhesion power with the 
insulating layer formed on a base board can be strengthened. Such materials 
can be easily formed with the membrane formation techniques represented by 
physical means and CVD methods, such as sputtering process, such as 
chemical vapor deposition, the spin coating method, a sol-gel method, and 
print processes. 

[0016]When forming said two or more conductive vias into said opening 
provided in said base board, distance of each conductive via and said base 
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board can be made almost equal. According to this composition, each 
conductive via in the opening provided in the base board and connection of a 
wiring layer become easy, and the manufacturing yield of a wiring board can 
be raised. 

[0017] Said conductive via can be formed with a material selected from copper 
(Cu), nickel (nickel), chromium (Cr), gold (Au), platinum (Pt), tongue 
SUTETAN (W), and aluminum (A 1 ) , or its combination. Thereby, a 
conductive via with low resistance with strong adhesion power with the 
insulating layer filled up with the opening of the base board can be obtained. 
Such materials can perform through hole restoration with techniques, such as 
the plating method, chemical vapor deposition (CVD method), print processes, 
and are suitable for formation of a conductive via. 

[0018]Said base board Tungsten (W), tantalum (Ta), molybdenum (Mo), nickel 
(nickel), copper (Cu), aluminum (aluminum), or iron (Fe) system which 
contains nickel (nickel), chromium (Cr), cobalt (Co), or aluminum (aluminum) 
at least - an alloy and this iron (Fe) system - what was chosen as the alloy 
from iron system composite which gave a copper (Cu) clad can be used. 
According to this composition, since the surface of a base board can be made 
smooth by polish etc., the miniaturization of wiring and formation ** of a 
capacitor or a resistance element become possible. W, Ta, and Mo have small 
thermal expansion coefficient difference with Si, and can raise joining 
reliability with Si semiconductor chip. Cu and aluminum are excellent also in 
thermal conductivity, and aluminum contributes also to the weight saving of a 
wiring board. Since Fe system alloy becomes the thing excellent in 
processability, conductive beer formation into a metal base board becomes 
easy, and is advantageous to the miniaturization of a conductive via. With the 
presentation, Fe system alloy can adjust a coefficient of thermal expansion, 
and can make small thermal expansion coefficient difference with various 
semiconductor chips. 

[0019]It can have composition which has a capacitor with which said base 
board constitutes a part of electrode in at least one principal plane of the 
principal plane of two rear surfaces of said wiring board. The wiring board 
which built in the small capacitor of equivalent series resistance by this can be 
provided, and the switching noise of a semiconductor device (electronic circuit 
device) can be reduced by using this for a decoupling capacitor. 
[0020] It is also possible to provide a capacitor or/and a resistance element or/, 
and an inductance element into said buildup layer of said wiring board. By 
this composition, the wiring board in which the decoupling capacitor, and a 
terminator and a filter were made to build can be provided. 
[0021] 

[Mode for carrying out the invention]Although an embodiment of the invention 
is described hereafter, referring to an accompanying drawing, this invention is 
not limited to these embodiments. 

[0022](A 1st embodiment) The wiring boards 1000 and 2000 of a 1st 
embodiment are explained first, making reference drawing 1 - drawing 6 , and 
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drawing 12 . 

[0023] [0023]. Wiring is provided with the following. 
1000 consists of conductive members. 

****** arranged, respectively at the upper surface and the rear face of the SU 
board 1 and the base board 1. 

The opening 9 is formed in the base board 1. The 1st insulating layer 2 is filled 
up with the opening 9. The upper surface [ of the base board 1 ] and rear-face 
side is covered by the insulating layers 5 and 51, respectively. The conductive 
patterns 6 and 61 are arranged on the insulating layers 5 and 51. The 
conductive patterns 6 and 61 are covered by the insulating layers 7 and 71. 
The through holes 11a and lib which reach the conductive patterns 6 and 61 
at the insulating layers 7 and 71 are established in the desired position. The 
contact buttons 8 and 81 are arranged in the through holes 11a and lib. 
[0024]The through hole 10 which pierces through these to a thickness 
direction is established in the insulating layers 5 and 51 and the insulating 
layer 2. The through hole 10 is filled up with a conductive material, and the 
conductive via 3 which connects the conductive pattern 6 by the side of the 
upper surface and the conductive pattern 61 by the side of a rear face is 
formed. 

[0025]At this time, the opening 9 has predetermined aperture shape like 
drawing 2 (a), (b), and drawing 12 (a) and (b), opens a predetermined interval 
in the base board 1, and is provided in it. In the opening 9, the one or more 
conductive vias 3 are arranged. In the example of drawing 2 (a) and drawing 
12 (a), the aperture shape of the opening 9 is a square, and the aperture shape 
of the opening 9 is circular in the example of drawing 2 (b) and drawing 12 (b). 
And the four conductive vias 3 are arranged inside [ each ] each opening 9 by 
drawing 2 (a) and (b), respectively. In the example of drawing 12 (a) and (b), 
the group division of the opening 9 is carried out, and the 1 to four conductive 
vias 3 are arranged for every group. The 1st insulating layer 2 dissociates, and 
the conductive via 3 and the base board 1 are constituted so that it may not 
contact. 

[0026]In the wiring board 1000 of this embodiment, the size of the opening 9 is 
set up so that the area of the opening 9 may become the range of 0.002-1.6- 
mm 2 . When this defines the size of the opening 9, the 1-4 through holes 10 in 
the opening 9 can be formed at once every opening 9 using harmonic YAG 
laser. The diameter of harmonic YAG laser is effective in through hole 
formation of 0.05 mm or less, and it has set the diameter of the through hole 
10 as 0.03 mm in this embodiment. 

[0027]It differs in the wiring board 1000 of drawing 1 (a) in that the wiring 
board 2000 of drawing 1 (b) is not provided with the thin film protective layer 
41 by the side of the rear face of the base board 1. Other composition is 
completely the same as the wiring board 1000. 

[0028]The circuit boards 1000 and 2000 of this embodiment are further 
explained as compared with the conventional metal base wiring board. The 
physical relationship of the base board 1 of the conventional metal base wiring 
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board, and the opening 9 and the conductive via 3 which were provided in the 
base board 1 is shown in drawing 11 , Each mark of drawing 11 is the same as 
the case of drawing 2 (a). In the conventional metal base wiring board of 
drawing 1 1 , the opening 9 of prescribed shape (circular) is formed at the 
predetermined intervals in the base board 1, and the one conductive via 3 is 
formed via the 1st insulating layer 2 in each opening 9. Therefore, in the 
conventional metal base wiring board of drawing 11 , the conductive via 3 is 
arranged in even pitch. It is predicted that the densification of the contact 
button pitch in a semiconductor package will be carried out to 0.25 mm by 
2004 according to the description of the 66th page - the 77th page of the Nikkei 
micro device August, 1998 item. So, the case where the a= 0.25-mnrpitch 
conductive via 3 is formed in the base board 1 of the conventional metal base 
wiring board will be considered here. It is referred to as b= 0,03 mm in 
diameter of the conductive via 3, and is considered as c= 0.035 mm of 
clearance with the base board 1. in this case, pitch a' of d= 0.1 mm in diameter 
of the opening 9 provided in the base board 1, and the opening 9 " the same 
a- as the pitch a of the conductive via 3 - it becomes e= 0.15 mm of intervals 
of the adjoining opening 0.25 mm. 

[0029]It is as follows when it realizes by the wiring boards 1000 and 2000 
provided with every four conductive vias 3 in the opening 9 according the 
density of the same conductive via 3 as this to this embodiment. However, it is 
considered as b= 0.03 mm in diameter of the conductive via 3, and c= 0.035 
mm of clearance with the base board 1. What is necessary is just to consider it 
as f= 0.2 mm in length of one side of the opening 9, the pitch of g= 0.5 mm of 
the opening 9, and the pitch of h= 0.1 mm of the conductive via 3 formed in the 
opening 9, if form of the opening 9 formed in the base board 1 is made into a 
square as shown in drawing 2 (a). In the case in is made circular as the form of 
the opening 9 formed in the base board 1 is shown in drawing 2 (b). What is 
necessary is just to consider it as i= 0.2 mm in diameter of the opening 9, the 
pitch of j= 0.5 mm of the opening 9, and the pitch of k= 0.071 mm (namely, 
pitch of 1= 0.1 mm of the conductive via which adjoins on a diagonal line) with 
the conductive via 3 formed in the opening 9. As a result, even if in the case of 
the wiring boards 1000 and 2000 the form of the opening 9 formed in the base 
board 1 is a square and it is circular, It becomes m= 0.3 mm of intervals of the 
opening 9 which adjoins within the base board 1, and can be made a double 
interval as compared with being e= 0.15 mm of intervals of the opening which 
the circuit board of conventional drawing 11 adjoins. 

[0030] When the conditions of making density of the conductive via 3 equal 
compare the conventional metal base wiring board and the wiring boards 1000 
and 2000 of this embodiment from the above thing, there are the following 
advantages in the wiring boards 1000 and 2000 of this embodiment. 
[003l](l) The interval m of the opening 9 provided in the base board 1 can 
make the wiring board 1000*2000 larger than the interval e of the opening 9 of 
the conventional metal base wiring board 1. Since the rate of the effective area 
product of the opening 9 occupied in the area of the base board 1 becomes 
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small by this, compared with the conventional metal base wiring board, the 
wiring board 1000-2000 can enlarge capacity of the conductive pattern 6 
(wiring) which can be formed on the base board 1. 

[0032] (2) When a conductive via b= 0.03 mm in diameter is formed in the base 
board 1 as c= 0,035 mm of clearance with the base board 1 in the pitch of a= 
0.25 mm in the conventional metal base wiring board of drawing 11 , It is 
necessary to form the opening 9 d= 0.1 mm in diameter in the base board 1 by 
pitch a ! =0.25mm, and to form the through hole 10 b= 0.03 mm in diameter in 
the 1st insulating layer 2 in the opening 9 in the pitch of a= 0.25 mm. In this 
case, by the present processing technology, in order for the diameter b to form 
0.05 or less through hole, since processing by harmonic YAG laser etc. is 
needed, a pitch cannot carry out the simultaneously form of the through hole 
10 which adjoins at 0.25 mm. Therefore, in the case of the conventional metal 
base wiring board of drawing 11 , it is necessary to carry out laser beam 
machining of every one through hole 10. The diameter of d= 0.1 mm of the 
opening 9, and since the conventional metal base wiring board of drawing 1 1 is 
small, it is difficult for forming all the openings 9 at once by photo etching etc., 
and cannot but correspond by the sequential formation by laser processing. 
The square of one side of length [ f= 0.2 mm of] of the opening 9 provided in 
the base board 1 by the wiring board 1000-2000 of this embodiment to it, Or i= 
0.2 mm in diameter since it can do that it is circular and can be considered as 
the pitch of j= 0.5 mm, it is possible to form all the openings 9 at once by photo 
etching etc. Since the four conductive vias 3 adjoin and exist by within the 
limits below 1.6-mm 2 , four things which beam division is carried out and are 
irradiated with the laser beam of harmonic YAG laser at once are possible, and 
the simultaneously form of the four through holes 10 of the conductive via 3 
can be carried out. Thereby, in the case of the wiring board 1000*2000, as 
compared with the conventional metal base wiring board, a manufacturing 
process can be substantially shortened in the process of forming the opening 9 
in the base board 1, and the process of forming the through hole 10 of the 
conductive via 3 in the 1st insulating layer. 

[0033]Thus, attaining the densification of the conductive via 3 which 
penetrates the base board 1, the wiring board 1000-2000 of this embodiment 
can increase the capacity of the conductive pattern (wiring) 6 which can be 
formed on the base board 1, and can shorten the manufacturing process 
substantially. 

[0034]It is not limited to this number, and although drawing 2 (a) and (b) 
explained the case where the four conductive vias 3 were formed every opening 
9 provided in the base board 1, as shown in drawing 12 (a) and (b), it can be 
made into 1-4 arbitrary numbers. It is also possible to form only the opening 9 
and not to arrange the conductive via 3. In order to prevent a crosstalk noise, 
it is desirable to define the number of the conductive vias 3 which arrange the 
attribute 3 of the conductive via 3, i.e., a conductive via, to the opening 9 
according to for any it shall use between a power source wire, a ground line, 
and a signal wire. This is explained using drawing 13 . When the number of the 
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conductive vias 3 arranged to the opening 9 is one, the conductive via 3 can 
also be used for any of a signal wire, an earthing conductor, and a power 
source wire. When the number of the conductive vias 3 arranged to the 
opening 9 is two, it can use for mixed loading (a power source wire and a 
signal wire) of paired wiring (a signal wire and an earthing conductor), power 
supply wiring (a power source wire and an earthing conductor), power supply 
wiring / signal wiring, or two low frequency signal wiring in which a cross talk 
does not pose a problem low in clock frequency. When the number of the 
conductive vias 3 arranged to the opening 9 is three, it can use for the 
combination of a power source wire, an earthing conductor, and a signal wire, 
the combination of two signal wires and earthing conductors (or power source 
wire), and the combination of three low frequency signal lines by which a cross 
talk does not pose a problem low in clock frequency. When the conductive via 3 
arranged to the opening 9 is four or more pieces, combination with 
combination with one or more signal wires, one or more power source wires, or 
an earthing conductor, one or more paired wiring (a signal wire and an 
earthing conductor), one or more power source wires, or an earthing conductor 
- or, It can use for the combination of four or more low frequency signal lines 
by which a cross talk does not pose a problem low in clock frequency. Thus, 
since a crosstalk noise can be reduced by using the conductive via 3 for the 
combination defined beforehand, two or more conductive vias 3 can be 
arranged to the opening 9, and the area of the conductive via 3 occupied on the 
base board 1 can be reduced. Thereby, the capacity of the conductive pattern 
(wiring) 6 which can be formed on the base board 1 can be increased. 
[0035]As mentioned above, in this embodiment, the simultaneously form of 
through hole plurality by laser beam processing is made possible by setting the 
area of the opening 9 to 0.002*1.6 mm 2 . This Reason is explained below. The 
beam diameter of the harmonic YAG laser with which a diameter is used for 
formation of the through hole 10 of 0.05 mm or less is usually about 2 mm. 
Although the intensity of a laser beam has the almost same intensity in 20 to 
40% of range from the center of a beam, on the outside, it becomes weak 
rapidly and working speed falls. So, in this invention, the working speed 
mostly proportional to beam strength presupposed that it is an usable range 
even one half of the ranges of the central part, and the beam diameter which 
moreover fulfills the conditions that the diameter of a through hole and section 
structure which are formed are almost the same was looked for by experiment. 
The experiment of less than about 70% of range of a beam diameter, i.e., a case 
with a beam diameter of 2 mm, showed that it was satisfied with within the 
limits whose path is 1.5 mm. Therefore, if it is the through hole 10 of within 
the limits with a diameter of 1.5 mm in which it is located, simultaneous 
processing will be attained by operating orthopedically and irradiating a 
multi-beam at about 1 appearance of two or more through holes by passing the 
shielding member etc. which have same number as the number of through 
holes of openings for a laser beam. From these things, the area of the opening 
9 was determined as within the limits of 1.6 -mm 2 almost corresponding to the 
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irradiation surface product of said beam by this embodiment. The form of the 
opening 9 is not restricted circularly, and if it enters inside the beam diameter 
of about 1.5 mm, no matter it may be what form, it does not interfere. 
[0036]As for a thing, also in order to enlarge capacity of the wiring to form as a 
conductive member which constitutes the base board 1, the surface can be 
made smoothly and flat and what has a few dimensional change by heat 
treatment of a wiring board manufacturing process is preferred. As such a 
material, at least Nickel (nickel), chromium (Cr), iron (Fe) system containing 
either cobalt (Co) or aluminum (aluminum) - an alloy and this iron (Fe) 
system - the iron system composite which gave a copper (Cu) clad to the alloy. 
Or metal, such as tungsten (W), nickel (nickel), molybdenum (Mo), tantalum 
(Ta), copper (Cu), and aluminum (aluminum), can be raised. Since W, nickel, 
Mo, Ta, and Fe system alloy have the melting point of not less than 1000 **, 
they can form a circuit pattern, a capacitor, etc. by thick film paste. W, Ta, and 
Mo have small thermal expansion coefficient difference with Si, and can raise 
joining reliability with Si system semiconductor chip. Cu and aluminum are 
excellent also in thermal conductivity, and aluminum contributes also to the 
weight saving of a wiring board. Since Fe system alloy is excellent in 
processability, the conductive beer formation to a metal base board becomes 
easy, and is advantageous to the miniaturization of a conductive via. Since a 
coefficient of thermal expansion can be adjusted with the presentation in the 
case of Fe system alloy, thermal expansion coefficient difference with various 
semiconductor chips can be made small. 

[0037]As a conductive member which constitutes the conductive via 3, 
adhesion power with the 1st insulating layer 2 filled up with the opening 9 of 
the base board 1 is strong, and what has low resistance is desirable. It is 
important for membrane formation inside a through hole to be also possible. It 
is desirable to be able to raise copper (Cu), nickel (nickel), chromium (Cr), gold 
(Au), platinum (Pt), tongue SUTETAN (W), aluminum (aluminum), etc., to 
choose material from these as such a material, and for such materials to 
combine, and to use. 

[0038] As the insulating layers 2, 5, 51, 7, and 71, it can form with organic 
insulating resin or an inorganic insulating material. 

[0039] In the wiring board 1000, the thin film protective layers 4 and 41 are 
formed on the principal plane of two rear surfaces of the base board 1, and the 
thin film protective layer 4 is formed only in the principal plane on a side front 
in the wiring board 2000. These thin film protective layers 4 and 41 protect the 
base board 1 from a manufacturing process, and they provide it in order to 
improve the adhesion of the base board 1 and the 1st insulating layer 5 and 
51. Therefore, it is desirable that it is a material excellent in adhesion with the 
base board 1, a resistance to environment, and heat resistance as the thin film 
protective layers 4 and 41. It is desirable for the membrane formation to the 
base board 1 to be also easy. As such a material, materials, such as Cu, nickel, 
Cr, Au, Pt, W, aluminum, a silicon oxide, an aluminum oxide, and titanium 
oxide, can be used. What is necessary is to consider the operating environment 
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of the base board 1, the 2nd insulating layer 5 and 51, a manufacturing 
process, and a wiring board, etc., and just to choose the thin film protective 
layers 4 and 41 from these. However, when inorganic insulating materials, 
such as a silicon oxide, an aluminum oxide, and titanium oxide, are chosen, in 
order to secure electrical continuity, it is necessary to remove the thin film 
protective layers 4 and 41 of the position which the conductive via 3 passes. 
[0040] Next, the manufacturing method of the circuit board 1000 shown in 
drawing 1 (a) is explained, making reference - (d) and drawing 3 (a) drawing 4 
(a) - (d). 

[0O4l3 Drawing 3 (a)' By performing the surface polish of conductive members, 
such as 42 alloys cut down in the size of the preparation request of the base 
board 1, make the surface smooth and consider it as the base board 1. 
Subsequently, it washes using the degreasing treatment, neutral detergent, 
and alkali detergent of the base board 1, and the surface is made clarification. 
[0042]Drawing_3_(b)« By the formation sputtering process of the thin film 
protective layers 4 and 41, etc., form metal membranes, such as Cr, on the 
principal plane of two rear surfaces of the base board 1, and consider it as the 
thin film protective layers 4 and 41. The thickness of the thin film protective 
layers 4 and 41 can protect the base board 1, and is taken as the thickness 
which can secure adhesion strength. For example, it is 100-200 nm. 
[Q043] Drawing 3 (c)» Form the opening 9 in the base board 1 using the 
formation photo etching method of the opening 9 to the base board 1. In this 
case, all the openings can be formed at once. 

[0044] Drawing 3 (d) • Organic insulation sheets, such as prepreg, are stuck on 
the principal plane of two rear surfaces of the base board 1 using techniques, 
such as restoration of the 1st insulating layer 2, and formation vacuum hot 
pressing of the 2nd insulating layer 5 and 51, While filling up the opening 9 
with the 1st insulating layer 2, the 2nd insulating layer 5 and 51 is formed on 
the principal plane of two rear surfaces. As organic insulating resin, it is not 
limited to prepreg and other materials may be used, and even if it forms the 
insulating material of liquefied or paste state using another techniques, such 
as a dip method, print processes, spray coating, and a replica method, it does 
not interfere. Restoration to the opening 9 of the 1st insulating layer 2 and 
formation of the 2nd insulating layer 5 and 51 may be performed at a separate 
process. 

[0045]Hereafter, it explains, making drawing 4 reference. 
[0046] Drawing 4 (a)- Form the through hole 10 which penetrates the 2nd 
insulating layer 5 and 51 and the 1st insulating layer 2 in the opening 9 by 
irradiating with the formation harmonic YAG laser of the through hole 10 to 
the insulating layers 2, 5, and 51. In this case, an YAG laser beam is changed 
into a multi-beam using an aperture, and the through hole 10 in the opening 9 
is formed simultaneously every opening 9. 

[Q047l Drawing 4 (b): By the formation plating method of the conductive via 3 
and the conductive patterns 6 and 61, etc., in the through hole 10, it is filled 
up with conductive members, such as Cu, form the conductive via 3, and form 
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conductive thin films, such as Cu, in the surface of the 2nd insulating layer 4 
and 41 further. Subsequently, pattern separation of said conductive thin film is 
performed with the well-known techniques, such as photo etching method, and 
the conductive patterns 6 and 61 are formed. Here, although restoration of the 
conductive member to the through hole 10 and the conductive thin film to the 
2nd insulating-layer 4 and 41 top are formed at the same process by choosing 
Cu as a conductive member and forming membranes by the plating method, it 
is not limited to this. It does not interfere, even if it forms restoration of the 
conductive member to the through hole 10, and the conductive thin film to the 
2nd insulating-layer 4 and 41 top at a separate process. 
[Q048l Drawing 4 (c): Apply organic system insulating resin with techniques, 
such as the formation spin applying method of the 3rd insulating layer 7 and 
71, perform desiccation and hardening, and form the 3rd insulating layer 7 
and 71. Subsequently, the through holes 11a and lib are formed with 
techniques, such as photo etching method, in addition - if a photosensitive 
material is used as organic system insulating resin in this case, the 3rd 
insulating layer 7 and 71 that has the through holes 11a and lib can be 
formed by each process of spreading, desiccation, exposure, development, and 
hardening a process " it can contribute simple. 

[Q049] Drawing 4 (d): Form the material which suited the connecting hand 
method of the formation wiring board of the contact buttons 8 and 81, a 
semiconductor device, etc. with the membrane formation technique of well- 
known of a sputtering method, a vacuum deposition method, the plating 
method, etc., etc., perform pattern separation with the technique of well- 
known of photo etching method etc., and form the contact buttons 8 and 81. 
using an Au/nickel/Cr cascade screen, a nickel -Cu/Cr cascade screen, etc., 
when premised on a soldered joint although the material used for contact 
button metallizing will be chosen by a connecting hand method - things are 
preferred. Here, A/B shows that A is laminated as the upper layer of B. 
[0050] Above, the wiring board 1000 shown in drawing 1 (a) is completed. 
[005l]Next, the manufacturing method of the circuit board 2000 shown in 
drawing 1 (b) is explained, making reference - (e) and drawing 5 (a) drawing 6 
(a) - (e). 

[0052] Drawing 5 (a)- Prepare the base board 1 in which the thin film 
protective layers 4 and 41 were formed on the principal plane of two rear 
surfaces, like the process shown in preparation of the base board 1, and 
formation drawing 3 (a) and (b) of the thin film protective layers 4 and 41. 
[Q053l Drawing 5 (b)» Form the opening 9 into the base board 1 using the 
formation photo etching method of the opening 9 to the base board 1. Also in 
this case, although all the openings 9 are formed at once, the opening 9 has not 
penetrated the base board 1. This point differs from the manufacturing process 
of the wiring board 1000 shown in drawing 3 (c). 

[0054] Drawing 5 (c) • Organic insulation sheets, such as prepreg, are stuck on 
the 1st [ of the base board 1 ] principal plane side using techniques, such as 
formation vacuum hot pressing of restoration of the 1st insulating layer 2, and 
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the 2nd insulating layer 5 by the side of the 1st principal plane, While filling 
up the opening 9 with the 1st insulating layer 2, the 2nd insulating layer 5 is 
formed in the 1st [ of the base board 1 ] principal plane side. It does not 
interfere, even if it is not limited to prepreg and uses other materials as 
organic insulating resin, and even if it forms the insulating material of 
liquefied or paste state using another techniques, such as a dip method, print 
processes, spray coating, and a replica method, it does not interfere. 
Restoration of the 1st insulating layer 2 to the opening 9 and formation of the 
2nd insulating layer 5 may be performed at a separate process. 
[0055] drawing 5 (d)' - the - by processing using the formation harmonic YAG 
laser of the through hole 10 to the 2nd insulating layer 5 of the principal plane 
side of one, the 2nd insulating layer 5 and the 1st insulating layer 2 in the 
opening 9 are penetrated, and the through hole 10 which reaches the base 
board 1 is formed. Thereby, a part of base board 1 is exposed to the bottom of 
the through hole 10. In this case, an YAG laser beam is changed into a multi- 
beam using an aperture, and the simultaneously form of two or more through 
holes 10 is carried out every opening 9 into the opening 9 of the base board 1. 
[0056] Drawing 5 (e)' By the formation electric-field plating method of the 
conductive via 3 and the 1st principal plane side conductive pattern 6, etc., fill 
up the inside of the through hole 10 with conductive members, such as Cu, 
form the conductive via 3, and form further the conductive thin film which 
becomes the surface of the 1st insulating layer [ 2nd ] 4 of the principal plane 
side from Cu etc. Subsequently, the conductive pattern 6 is formed by 
performing pattern separation of said conductive thin film with the well- 
known techniques, such as photo etching method. Here, although restoration 
of the conductive member to the through hole 10 and the conductive thin film 
to the 2nd insulating-layer 4 top are formed at the same process by forming a 
Cu film by the plating method, it is not limited to this. It does not interfere, 
even if it separates the process of filling up through hole 10 inside with a 
conductive member, and the process of forming a conductive thin film on the 
2nd insulating layer 4. Pattern separation of the conductive thin film formed 
on the 2nd insulating layer 4 by the side of the 1st principal plane may be 
performed in the process of forming the conductive pattern 61 by the side of 
the 2nd principal plane. 

[0057] Hereafter, it explains, making drawing 6 (a) - (e) reference. 
[Q058] Drawing 6 (a)- Protecting the 1st principal plane [ in which the 2nd 
principal plane side removal conductive pattern 6 of the base board 1 was 
formed ] side, etching, polish, etc. remove the portion by the side of the 2nd [ of 
the base board 1 ] principal plane using the well-known technique, and expose 
the conductive via 3 and the 1st insulating layer 2 to the 2nd principal plane 
side. Subsequently, smoothing and washing are performed and the 2nd new 
principal plane is made clarification. 

[Q059l drawing 6 (b) : " the -- like the process of formation drawing 5 (c) of the 
2nd insulating layer 51 to the principal plane top of two, organic insulation 
sheets, such as prepreg, are stuck on the 2nd [ of the base board 1 ] principal 
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plane side using techniques, such as vacuum hot pressing, and the insulating 
layer 51 which consists of organic compound insulators is formed. Also in this 
case, as an organic insulating material, it is not limited to prepreg and other 
materials may be used, and even if it forms an insulating material [ being 
liquefied (or paste state) ] using another techniques, such as a dip method, 
print processes, spray coating, and a replica method, it does not interfere. 
Subsequently, like the process of drawing 5 (d). by processing using harmonic 
YAG laser, the through hole 12 is formed in the 2nd insulating layer 51 by the 
side of the 2nd principal plane, and the conductive via 3 is exposed. Also in 
this case, an YAG laser beam is changed into a multi-beam using an aperture, 
and two or more through holes 12 in the opening 9 are formed simultaneously. 
[Q06Q] Drawing 6 (c) • Using the technique of well-known of the formation 
sputtering process of the conductive pattern 61 by the side of the 2nd principal 
plane, the plating method, chemical vapor deposition (CVD method etc.), a sol 
gel process, etc., on the 2nd principal plane, form conductive thin films, such 
as Cu, and it ranks second, Pattern separation of a conductive thin film is 
performed using the well-known techniques, such as photo etching method. 
Thereby, the conductive pattern 61 by the side of the 2nd principal plane is 
formed. In this process, even if it performs pattern separation for forming the 
conductive pattern 6 by the side of the 1st principal plane, it does not 
interfere. 

[Q06l] Drawing 6 (d)> Formation of the 3rd insulating layer 7 and 7V On the 
principal plane of two rear surfaces, organic system insulating resin is applied 
with the technique of well-known of the spin applying method, print processes, 
etc., desiccation and hardening are performed, and the insulating layers 7 and 
71 are formed. Subsequently, the through holes 11a and lib are formed with 
the technique of well-known of photo etching method, a laser process, etc. In 
this case, like the process of drawing 5 (c), organic insulation sheets, such as 
prepreg, may be stuck using techniques, such as vacuum hot pressing, and 
using a photosensitive material as organic system insulating resin, even if it 
forms by each process of spreading, desiccation, exposure, development, and 
hardening, it does not interfere. 

[0062] Drawing 6 (e)» Form the material which suited the connecting hand 
method of the formation wiring board of the contact buttons 8 and 81, a 
semiconductor device, etc. with the membrane formation technique of well- 
known of a sputtering method, a vacuum deposition method, the plating 
method, etc., etc., perform pattern separation with the technique of well- 
known of photo etching method etc., and form the contact buttons 8 and 81. 
using an Au/nickel/Cr cascade screen, a nickel-Cu/Cr cascade screen, etc., 
when premised on a soldered joint although the material used for contact 
button metallizing will be chosen by a connecting hand method - things are 
preferred. Here, A/B shows that A is laminated as the upper layer of B. Above, 
the wiring board 2000 shown in drawing 1 (b) is completed. 
[0063] By according to a 1st embodiment mentioned above, carrying a 
semiconductor chip (not shown) and individual electronic parts (not shown) in 
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the terminal 8 by the side of the 1st principal plane, and connecting the 
terminal 81 by the side of the 2nd principal plane to another wiring board (not 
shown), The wiring board by this invention can be used as an interposer. Here, 
although the contact buttons 8 and 81 have stopped in the stage of contact 
button metallizing, it is also possible to provide solder, such as a solder bump, 
on this. Thus, by providing solder, when joining by solder to the wiring board 
(not shown) and semiconductor chip (not shown) different from a wiring board 
by this invention, it is effective. 

[0064] (A 2nd embodiment) The wiring board 3000 of a 2nd embodiment of this 
invention is explained using drawing 7 . 

[0065]Although the wiring board 3000 is the composition similar to the wiring 
board 1000 of a 1st embodiment, the structure of the conductive via 3 has a 
difference. That is, it is the point that a conductive member is formed only in 
the side attachment wall of through hole 10 inside provided in the 1st 
insulating layer 2, and the conductive member is not filled up with the wiring 
board 3000 even into the portion of the core of the through hole 10. The portion 
of the core of the through hole 10 is filled up with the 4th insulating layer 13. 
Thereby, since the surface area of the conductive via 3 becomes large compared 
with a 1st embodiment, even if it is a case where the frequency of the signal to 
deal with becomes high and the influence of a skin effect becomes a problem, it 
can prevent transmission characteristic degradation. 

[0066]In order to manufacture the conductive via 3 in structure like drawing 7 , 
when filling up the inside of the through hole 10 with conductive members, 
such as Cu, in drawing 5 (e) of drawing 4 (b) of the manufacturing process of 
the wiring board 1000, and the manufacturing process of the wiring board 
2000, it can realize easily by using the plating method. It is the same as 
structures other than this, a manufacturing method, and a 1st embodiment. 
Therefore, also in a 2nd embodiment, the same effect as the case of a 1st 
embodiment can be acquired by application of this invention. 
[0067] (A 3rd embodiment) The wiring board 4000 of a 3rd embodiment of this 
invention is explained using drawing 8 . 

[0068]The base board 1 is made into the laminated structure which 
sandwiched the insulator 14 by the conductive members la and lb of two 
sheets in the wiring board 4000 of drawing 8 . This point is a different place 
from the wiring board 1000 of a 1st embodiment. Structures and 
manufacturing methods other than this are the same as the wiring board 
1000. Therefore, also in a 3rd embodiment, the same effect as the case of a 1st 
embodiment can be acquired. 

[0069]In the case of the wiring board 4000 of drawing 8 o f this embodiment, 
the conductive members la and lb which constitute the base board 1 can be 
patternized, and it can use as a part of wiring circuit. For example, a capacitor 
can be constituted by patternizing at least one conductive member (for 
example, la) of the conductive member which constitutes the base board 1, 
using as an electrode the conductive members la and lb of two sheets which 
constitute the base board 1, and using the insulator 14 as a dielectric. 
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According to this composition, the capacitor 14 can be used as a decoupling 
capacitor by [ of the conductive member of two sheets which constitutes the 
base board 1 ] on the other hand (for example, la) connecting a power supply 
terminal and another side (for example, lb) to an earth terminal. And by 
carrying a semiconductor chip (not shown) and individual electronic parts (not 
shown) in the contact button 8 by the side of the 1st [ of the wiring board 4000 
] principal plane, and connecting the contact button 81 by the side of the 2nd 
principal plane to another wiring board (not shown), Since it can be used as an 
interposer which built in the decoupling capacitor, the electronic device which 
can reduce a switching noise can be provided. 

[0070] (A 4th embodiment) The wiring board 5000 of a 4th embodiment of this 
invention is explained using drawing 9 . 

[007l]The wiring board 5000 of drawing 9 is the example in which the wiring 
board 1000 of drawing 1 was made to build the capacitor element 15. On the 
thin film protective layer 4, the dielectric layer 150 and the upper electrode 
151 are laminated. The lower electrode 151 of the capacitor 15 comprises the 
base board 1 and the thin film protective layers 4 and 41. Other marks are the 
same as the case of the wiring board of drawing 1 - drawing 8 . In the case of 
this embodiment, the thin film protective layers 4 and 41 are formed by a 
conductive member. 

[0072]The wiring board 5000 of basic structure or a fundamental 
manufacturing process of drawing 9 i s the same as the wiring board 1000, and 
can acquire the same effect as a 1st embodiment by application of this 
invention also in this embodiment. 

[0073]In this embodiment, the base board 1 which consists of conductive 
members is made into the part of one electrode 151 of the capacitor 15. 
Therefore, equivalent series resistance of the electrode 151 used as the lower 
electrode of the capacitor 15 can be made low. Since the rate of the opening 9 
occupied in the base board 1 becomes small by application of this invention, 
capacity of the capacitor 15 can be enlarged. Therefore, according to this 
embodiment, equivalent series resistance can provide the wiring board in 
which the capacitor whose capacity it is low and is high was made to build, 
making high density assembly possible. And by carrying a semiconductor chip 
(not shown) and individual electronic parts (not shown) in the contact button 8 
by the side of the 1st principal plane, and connecting the contact button 81 by 
the side of the 2nd principal plane to another wiring board (not shown), Since 
equivalent series resistance can use it as an interposer which built in the 
capacitor 15 whose capacity it is low and is high, the electronic device which 
can reduce a switching noise can be provided. 

[0074]What is necessary is just to form the conductive via 3 which penetrates 
the base board 1 by forming the capacitor 15 first and using the 
manufacturing method of the wiring board 1000 after that, in order to 
manufacture the wiring board 5000 which shows this embodiment. Although 
the wiring board 1000 shown by a 1st embodiment is used as a wiring board in 
which a capacitor is made to build, of course, it is also possible for it not to be 
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limited to this and to use the wiring board 2000 and wiring board 3000 grade. 
[0075] (A 5th embodiment) The wiring board 6000 of a 5th embodiment of this 
invention is explained using drawing 10 . 

[0076]The wiring board 6000 of drawing 10 arranges the multilevel 
interconnection parts 16 and 161 which consist of buildup layers between the 
conductive patterns 6 and 61 of the wiring board 1000 and the insulating layer 
7 which were shown by a 1st embodiment. By considering the circuitry of the 
multilayer interconnection board 16,161 as the composition changed into the 
interval of a request of the interval of the conductive patterns 6 and 61, the 
contact buttons 8 and 81 can be set by terminal intervals, such as a 
semiconductor device, and it can be made a desired interval. It can also have 
composition which includes a test circuit etc. as the multilevel interconnection 
part 16,161. A capacitor, a resistance element, and an inductance element can 
also be made to build in in the multilevel interconnection parts 16 and 161 if 
needed. 

[0077]The effect that it was obtained by a 1st embodiment also in this 
embodiment since the 1st wiring board 1000 and multilevel interconnection 
parts 16 and 161 of an embodiment unified and the wiring board 6000 was 
formed is acquired. 

[0078]Also the contact button 8 by the side of the 1st principal plane or a case, 
a semiconductor chip (not shown) and individual electronic parts (not shown) 
are carried, and the contact button 81 by the side of the 2nd principal plane 
can be used for it as an interposer by connecting with another wiring board 
(not shown). [ the wiring board 6000 ] And a conversion function, a checking 
feature, etc. of a contact button pitch can be given by having formed the 
multilevel interconnection parts 16 and 161. 

[0079] Although the wiring board 1000 shown by a 1st embodiment is used as a 
wiring board united with the multilevel interconnection parts 16 and 161, it is 
not limited to this. 
[0080] 

[Effect of the Invention]As mentioned above, according to this invention, the 
density of a conductive via is large and, moreover, a wiring board also with big 
wiring density can be provided. 
[Brief Description of the Drawings] 

[Drawing l] The sectional view of the (a) wiring board 1000 of a 1st 
embodiment of this invention, the sectional view of the (b) wiring board 2000. 
[Drawing 2] (a) And explanatory view showing the form of the opening 9 in the 
base board of the wiring board of a 1st embodiment of (b) this invention, and 
an example of arrangement of the conductive via 3, respectively. 
[Drawing 3] (a) Sectional view showing the flow of the manufacturing process 
of the wiring board 1000 of a 1st embodiment of • (d) this invention. 
[Drawing 4] (a) Sectional view showing the flow of the manufacturing process 
of the wiring board 1000 of a 1st embodiment of - (d) this invention. 
[Drawing 5] (a) Sectional view showing the flow of the manufacturing process 
of the wiring board 2000 of a 1st embodiment of - (e) this invention. 
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[Drawing 6] (a) Sectional view showing the flow of the manufacturing process 
of the wiring board 2000 of a 1st embodiment of - (e) this invention. 
[Drawing 7] The sectional view of the wiring board 3000 of a 2nd embodiment 
of this invention. 

[Drawing 8] The sectional view of the wiring board 4000 of a 3rd embodiment 
of this invention. 

[Drawing 9] The sectional view of the wiring board 5000 of a 4th embodiment of 
this invention. 

[Drawing 10] The sectional view of the wiring board 6000 of a 5th embodiment 
of this invention. 

[Drawing ll] The explanatory view showing the physical relationship of the 
conductive via 3 which penetrates the opening 9 provided in the base board of 
the conventional metal base wiring board, and a base board. 
[Drawing 12] (a) And explanatory view showing the form of the opening 9 in 
the base board of the wiring board of a 1st embodiment of (b) this invention, 
and an example of arrangement of the conductive via 3, respectively. 
[Drawing 13] The explanatory view showing the relation between the number 
of the conductive vias 3 arranged in the one opening 9 in the base board of the 
wiring board of a 1st embodiment of this invention, and the desirable attribute 
of the conductive via 3. 
[Explanations of letters or numerals] 

1000-2000, 3000, 4000, 5000 - A wiring board, 1 - Base board, la, lb - A 
conductive member, 2, 5, 7, 13, 51, 71 which constitute the base board 1 ■- 
Insulating layer, 3 " A conductive via, 4, 41 - A thin film protective layer, 6, 61 

- Conductive pattern , 8, 81 [ - An insulator, 15 / -- A capacitor, 151,152 / - 
The electrode of the capacitor 15, 16,161 / " Multilevel interconnection part. ] - 

- A contact button, 9 - The opening provided in the base board 1, 10, 11a, lib, 
12 - A through hole, 14 
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—tf—yt LT, **;U^-XKIftJ^fi*ffl^Sfci&fc 
tt. **vU^-x&t££££&ttT±KNJ*>£TiiilIW$ 20 
T-HjiB-r 5 ««tt £ 7 5 -£>S tffc So * /U^- 

fc, (1) * *^-x4S«^©l»n»0i&& (2) 

«iwp6i^o«s»h?e«, (3) mmm^w-* 

-mm. (4) i®x;U-*-/l^<DW'Stt£7JM> 
CO 0 0 7] 

vteTZBRtzwc, BimmnwmteZTvmis. 30 

14, ±SB (1) ©IHP»©J&S*JJ:tf±Sa (3) <DX;U 
- Jh-;b©j«© & Ifi! JBjS -T 5 M P BM3 <fc a" X ;U- * - 

a»/i^-xj4«*niffi-r*w«tttr7*«!Bfi{i:-r5fc 

«>ict4, ^niSjtal^ffi^m^T, DflP»&tfXrt>-* 
p,, B3paJO^>y^i:g*/J^<-r5i:, RflrTSMP 

&S„ ^*;I/^-xSS«rHiifi-4-*»*tt*f70 

ft® Mbtf it t? t . WMfe \t7 <»wmx.i*&& t%%> 
^pl{CctS^tt£7<DJjp:P4, mMnX&&*t-? 

sfc#>, «ja****tte7»tf8***fciinii»*irafc 
s<&s 0 

CO 0 0 8] U±Jfi"tfc.fc$fc, I COiOTBfflftKWlC 
U **/u^-xfi«*Kiffl*Si&«tte7a)ffilSte* 50 
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Co 00 9] *fB9iM\ w±©ctK«*rft«nfct 
oT-so, «Mttte7<ofB«#**<, L*»t» fmm 

Co 0 1 0] 

So 

coo 1 1] ■rftte-s, ^-x^ist, as^-xAHso 

tcii % &^-x4S«*J¥£#ftfc«iB**»»<0DllP95 
n"iI2ffi»<DUPlPSP©a^W'>*< fcfc — otc(4. 

2 w±o watt tr 7 tffiaw * nr I ^s c £ 1 1 s 
coo 1 2] mmik<mumi. 2ix±oy;u-7fc 

Mi P> MS 7cT i: (c 5 Sj<7)W«tt ^7 
C0 0 1 3] iWaBMPflJOWlPiBStt, 1. 6mm 2 W 
COO l 4] ffiaEKtft£M&(i, ii(IE^-XiSfi<oa*2 

CO 0 l 5] BfiietSJIfSKfm, S3 (C u) , --y^/l/ 
(N i) , ?PA (Cr),4 (Au) > (P 
t ) , ^yyX7?^ (W) , 7)15.-VL (A l ) , 

.to, ^-xiifi^Hjjs^o-bx^ifflaJMefflaiift^e 

«iKU ^-xa«±tc®iaw*«S««i:tO««/j%* 
Xtf^n— f--f>ya, 7;b-y;Vte, HiWJte?S 

coo i 6] was^-xasrtKifitffcMaariiipflW)* 
jca«ffloiwieii«tte7*«<K-r **s^, &*«tt t: 

So *^s«fi)itcj;nt4, ^-xa«rtK(fittfcMpaj 

rt<0S#mtttT7 4:R«W<D«tt*'$atft 0, KWt 



(4) 

5 

[0017] m&wn&erit, m (cu) , 

(Ni) , (Cr)«4(Au), a& (P 

t) , ny^xv-^y (w) , 7/i/^^A (a l) , 
7%^ci:^T*t5o cn^OWIi, too* 

Co o i 8] ffite^-xiiffia, &y*f*Ty (w) , 

(Ta) , t'J^fy (Mo) , -«y^r;l/ (N 
l),«(Cu), (A 1 ) , £>5Wi, 

'>4<tt-yWNiX 7dA(Cr), 
(Co), 7;l/ = -^A(A 1 )<Dt,v?nfr£^Oft (F 
e) M(Fe) ft&&lcM (Cu) fyv 

o\ z-wswim&Tm&fc mmc%Zo * 20 

/c, W, Ta.MoliSi 4:©««««»»^/J^«<, 

5 0 CutAl ttRHgWlctflWu A 1 (iKMU£titf) 
BMfkKt Fe&££li, talttc 

fin;fct»©i:ftSfca&, **;1/^-xM«i*I'\cd#«14 

5 0 Fe^tt. 

[0019] MsaCttSSw^Hzooi^ffiio 30 

[0 0 2 0] Wis mfflm&®.V>ti\3L*)\>YTv-7m 
^{±/Ao, jy?<7 $y7>M?%mfZ£ tfBimv 

3b%> 0 jM)V6«Wtlc«fc9, 40 

[0 0 2 1 ] 

RB3&*ftS€>0"C?i44i'\i 
[0 0 2 2] (» 1 £1* , 0 1 -06 43 

il&lOOO, 2 0 0 OKOI^TSWW*. 
[0 0 2 3] (5B^tS 1 0 0014, WBttBMtfrfcftS 50 
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^-xfi«5 1 i:, ^-XMIS l £>-kiffi:&«i:tf*ifiifc*n 

j pnKH*nfc«««ii«4. 4 1 fc**r*-«. ^-x 

i <D±ffiO«fc<fctf*ffiifliK4, t6i*iR5. 5 lTWFn 
Wfcntv*. mums, 5 1 e>±jcfii&{*/^-> 

6, 6 ItffiHStlTV^o Wt'^-ye. 6 Hi, 
ttiNltJH7. 7 1 TBfcnTV**, 8*&/H7. 7 PP4, 
>6. 6 1 (uiif *^/I/-*-;H 1 a, 1 

1 btfffiSoffiKtcaatffcivc^*.. x;v-*-;n i 
a, 1 1 btcti, W8, 8 l tfEHStvtv*. 

[o 02 4] mam 5, 5 \ts&tfsmm2icii-> cu 

&*ffS#|6]KJt<x;U-*-A'i OfcWSftTV 
5 0 x/i/-*-;H 0(iW«tt*tfiTK«*n, ±ifi« 

<DW&A2-y e tmmmcomfo'iz-y 6 1 
■r5W»te7 3 a'jBjasntv*. 

[0 02 5] CCQ£t, IWP8IS914, 02 (a) , 
(b) 43*tfBl 2 (a) . (b) (DZHOtifeWm 

tlT^Zo MP»9 Wcli, lW±OW«tti:7 3* < 
KIBSnT^S. 0 2 (a) , 01 2 (a) OfflT'ti, 
R3PgP9<DB3Pff^{4IEM5T'fe , 9, 02 (b) , 01 

2 (b) CDWT'ti, MP6l59<OMPJB«M:Rfl3T**o 
*LT, 02 (a) . (b) T'fi, *UBn»9<DrtWK 

^-n j en4*-roco^«tte7 3*w$nTi/>5, 0 

12(a), (b) RlPa!9(^i-W 
*tl, 9ib-?W. 1 4*(0W«tttT7 3*W« 

<*ntV5o ®'®tt tT 7 3 t ^- X i£1S 1 tit, 351H5 

[0 0 2 6] *^ij»micOfid^1S 1 0 0 OT'tt, DH 
Pgl?9(Oifiifi5^0. 0 0 2-1. 6mm 2 <D¥ElfflU:&2. 

1f*ffl^T, r<HPSI59rtcD 1 ~4fl8(OX/l/-^-/H 0 
ftMP8P9cri:{c-/ak:«jaT?*So ift^iiSYAG 

tctrSdTfeo, *5Hii<offMT*(ix;u-*-;n o^ift: 

S*0. 0 3mmm^aiLTl-'-S.o 

[0 0 2 7] 01 (b) Ofid^MflS 2 0 0 0 (4, ^-X 
a<S 1 4 1 tOAT^ftlMStf H 

1 (a) £Offi^a«l 0 0 0fcttW«:5o 

[0 0 2 8] **Ji©JB^<OIfI?8iHS 10 0 0, 2 0 0 

W?Z, 01 nc^*o^^;l/^-xfia^Ji1Sco^-x 

MS 1 ^-XMtg 1 fCfiltfcMP»9 fc«mtttT7 
3£<DGLWm%*7Fto 01 10*l?iJt4H2 (a) O 
tS^tlBlCtF-fcSo 01 l<DV£%<D*?)i"<-XKM£ 
^-XJ4« 1 FtyCFfTftffJtt (R«) COP;3P®9 
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tfBraOMM-CKttfcttTfc*)* &BlP»9<D4»fcH:, 

£oT, Ell 10tie*0^^;^-XK«liSST 
(is W*tt£7 3#^y*T'E*Sn-a**o ¥#f* 

XI 9 9 8 £ 8 l>tB 6 6 J=l'~m7 7 £©«?${C <fcn 
{f , 2 0 0 4 T'tC (i, 0 . 2 5 m m £ -eflfffifif fc-T 

^-XH«««<0^-XilfilKlfyf-a = 0. 2 5m 
m©i*«ttlf7 3 SfittS^fcOt^T^A *C fctT 10 
5. W«tte7 3O*ab = 0. 03mmi:U 
XlHRl tO^U 77^Xc = 0. 03 5mmfT 

-So c©ies, ^-xMig iic«tt«wipaJ9«)ietad 

= 0. I mm, BaPSBg^eyf-a* t±i»«1ttr73<D 
Xvf-atmta' = 0. 2 5 mm. »«rt-*flflPffl5<D 
fflR9e = 0. 1 5mmt%§, 

coo2 9] cntfflvmm.ft.v7 3 <D®mz, 

Wmic «fc 5 flflPS|59 l*l»C 4 *-f o©»1814 £7 3 
*Sie8SU£1£ 10 0 0, 2 00 0 T«S-r* fcttT©* 
SKfc*. fc£U W*14e7 3©figb = 0. 03m 20 
m, ^-XUfo] t<D*7V77>*c = 0. 0 3 5mm 
i:-t^o ^-xat6lfcJBriW«WP«9©««*, EI 
2 (a) K^f .fc^&IE/jBfC'fai:, Iif)pa59©-j2 
©g£f = 0. 2mm, B3Pgf$9©k:-y^g = 0. 5m 
m, MPfl|J9rtk:)g*t5W*tttr730t:-yf-h = 
0. 1 mmttniS^\ ^-XJ4S UCffMf 

»BBPW9 0J&K*H2 (b) 5 fcPWBfc"*"* 

HaPSP9©fig i =0. 2mm, f53Pg|59(Dt:-y 
^j=0. 5mm, W!PW9rtfcUBJS-r**«tte7 3 
£©tf-yf-k = 0. 0 7 1mm Crfcfc^, ttft*SU:T- 30 
»»-r*W«ttK:7<0fcr'y^l =0. lmm) k?t\l£ 

^\ cote*, pe«u£4s iooo, 200 o©t§&, 
^-xitts i rtKH5«"rsDBPj»9 wmttiEi5m& 

oTfcRJBTNfc^Tfc, 'S-XMIS l rtT?RI8**GflP 
»9(OH!IBlm=0. 3mm£&9, f^Jfccoia I l ORIS 
i*SO|»»-r«l»lP»«D|WIBIe = 0. 1 5mmT'&S© 

[0 0 3 0] «±fl)Ck*»6, *ttttlf7 3 0fcltt*$ 
L<**i:ii^*ftT, fl£*<0^*^-X(B»ii6«k 
*3IS(iOJBtt<OE«J4« 1 0 0 0, 20 0 0 Zitm 5 40 
t, ^JKOJg&QGMUift 10 0 0, 2 0 0 OKU, 
#©£?&fiJ£tffc£o 

[0 0 3 1] (1) PeiSMfil 0 0 0, 2 0 0014,^ 
-XiMfi 1 fc«tt*MPW9©ffaWmftHJE*©* *7U^ 

-xse$»& i ©wip» 9 ©rani e <fc o £ < -r * c t # 

T*t5o cnicfcD, 'S-xMtgl ©ffi&fc£i!>*MP 
$9 ©l»lPiIi«©1M£tf'h£ < &5fc#>, '&&<D*?Jl 
^-XESUMfcKJt^T, KflN&tfi 1 0 0 0, 2 000 
{i^-xa«ii±CJB*t?**«M*^*-^6 (KM) 
©gM*** <■?**. 50 
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[0032] (2) m i i <DtE*o^*;i^-xie«a 

tgfCfcl^T, ^-XJJS ltCfcT-yf-a = 0. 25mmT- 
flgb = 0. 0 3mm<OW«tte7*^-xafil fc© 
^U7v>Xc = 0. 0 3 5mmtLtS«n^ 
^-XMISUCti, tf-y^a* =0. 2 5mmT'figd 
= 0. 1 mm©|JBP»9%» nBP»9rt<0»l«Sl*fl2 
e-y^a = 0. 2 5mmT'figb = 0. 0 3mm 
©x/l/-*-;H o^rffM-rs^^feSo c©*8£, 
figbtfO. 0 5WTOX;U-*-^ffMf Stcti, 

^©fjaxftflmi, a«y a c u— y^fcksitai 

46, eii iwm<D*z>i^-xtMmm®etMt. 

5, Ell 1 ©ft#©**/l^-*K$A£*£ti, P3 
PSG9©gd = 0. Imm^hSl^ft, 7tH-y^ 

yy^FT-r^r<oBflpffl59 c t ubk 

*ftlC*fU **«SO^<Offij«ttlg 1 0 0 0, 2 
OOOTii, ^-XiS*l tCjfitj-*WlPa59<D-iaofi 
£ f =0. 2mm©IEMJ, fe^^fi, fig i = 0. 2 
mm©RJfci:T*£, bf>y^j=0. SmmftSCi:^ 
T*£5*:i6, -r^TOB3Pffi9^r7* Hx-y^^y^tC 

«tttT7 3*M. 6mm 2 J^TO«SB8rtT'«MLT^a 
•TSfcto, a!««YAGU— 9*© U— 9*^-^*4 0© 

tD#'Btttr7 3 ©x;!/-*-^ 1 0 ^isj^js-ets, 
cntccfco, se*©^^;u^-xpe«ui*i:J:k*ft'rs 
i:, ffiHiJils 1000, 200 o©«§£, ^-xmis 1 
m pgr* 9 zxnt. »«tt if 7 3 ©x;b- * 
-;n o«r»iiei«iHK»«"r*ieK43^Tv lasx 

[0 0 3 3] C©J:^(C, *'*«6©fKSg©KISaS 1 0 
00, 2 00 014, ^-XitlKl*Kiflit»W*ttlf7 

[0 0 3 4] £33, B2 (a) , (b) «, -^-XiJte 
1 K jfittfclJllP» 9 cT tc 4 fia©»«tt H7 3 ZBfc? 

H12 (a), (b) ©.fc^tc, l~4fa©ffi 
«©!»};: -TSCiiA^T'^So DBP»9©**ifi 
It, *«tfee7 3*IEHL*l^C«ttWliT-**. £ 

33, ^P7.h-^y-rx^±-r5fcto(c, wmtttT7 
3©si4, ■r«:t>'6ifli«tte7 3**ap.«, y^>H 

K-r*w«tt«i7 3 ci:«<a*u^ cn 

£EU 3*ffl^^T«Wrs. l!flPg|59tcR[§-r5W'«14 
K7 3*M flaT'fe^iS^tCli, *©IMttfct£7 3*ffl** 



(6) 

9 

Mu nam. w&mwttucm^zctttVZZo m 
p» 9 icjam-rzmn&zT 3 # 2 m-p***^^ 
^tk^ ce*>*4:»ti!!«) , touch mmmtmm 

4^«jw«ffl»iR«2ffl»c;nv^c tftx°z%o tits 

P,BPa59{cE|g-rS¥Si«tttr7 3^3fflT**5l«^C 
fcfcitMS d,fcf±'««i*il) <0«*&fc-&, ftffWifta^ 

«**W«ttl£7 3#4fflJ^?* lfflW 
±©(B*illi: l fflW±o«IMI*fti^tt»llU*i:ott# 
1 fflW±©"«7ie« «S ^i:^ti!!*l) 1 1 fl 

«, irfWlttfttfft < * d x h - * *<imiat * 6 avMS 

So COi^K, ^&£Afcffl&£fr-tt{CW'Btt£7 3 
*ffli ^S cfcK it), *oxh-*^X*ffi«Tir4 

MpaP9t«aow«itK:7 3*(ew"x?*, 20 

tMt-V (Eft) 6<D®&%®JzZ*tZZtWX'ZZo 
[0 0 3 5] ±j&<D£?\C *MmoBmx-it, MPffi 
9<Dffiifit£0. 00 2~1. 6mm 2 fcifcEf fctC 
<fcoT, U— «ftr-AAplc*«x;P-*-^*B[fllo 

lii&tf 0 . 0 5m m«T©X;l/-*-i 1 0 CDffMfCffi 
^ZtlZMmm AGl<— tfOfcT-Aflli, tfjft2mm 

2 0-4 0%OlGHTttSffii;*fi*tf*'*#, 
MrctiAJRfcSKftD, j!raii*«*MSTLTV<. * 

i:U L-frfc, ffM£nsx/U-*-;M2^»riffiffi)£# 

BH, fa*3-6» tf-L>fl2mmC045^, firtM . 5 mm 
T, Si. 5mmiDi!Rirt<Df4i«-r57>;l'->ts-^l 0 40 

iwp*^*a«aw«F*5ffia*-fr*ckic<k*)v;w^ 
tr-Atcs^ i/TjHwr* c k * o , 

AOJKWiBttfcStfitJS'i"* 1 ■ 6 mm 2 (OWmfikTiL 
46/i 0 IHlPW9<DJgttM:nJBKI86"f, kT-AS 
ft 1 . 5 m m <k 0 Ml \C A o T ^ntt'if ©<fc 5 * J&tt T* 

coo36] ^-7s&fo\*mmzww&mitLx 50 
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¥ffi'¥mcxz, fiSMJisisiajSxeicowitc 
is^ffiSEfk^a^to^to^tf* ui^ c©<fc? 

aWWfcLT, '>£< tUvWN 1 ), ^aA(C 
r), 7;U5^9MA I )©l>-fnfr 

£^Ot* (F e) JR&fr*iRR (F e) (C 
u) *97Kft*LftK**6tt, 5?>yx 
f> (W) , i-yfr/l- (NO , t'J^fy (Mo) , 

(Ta) , ffi (Cu) , 7;l/5-^A (A 
1) , m<OM&Z±tfZ>Z£tfX%%o W, N i , M 
0, Ta. F e*^(i 1 0 0 0 s CW±cD«4^fl'T5 

tut. mm^-z YK&zfm'W-y*-**'^*^ 

%BltL?ZC£tfX'$Zo W, Ta, MottS i 

fc©IMMiflafc»*VI>«<, S l -y 7* ©& 

3ffi«tt*±tf*c fctfT'fr^o c u t a 1 

tctffin, A 1 Itfffl&lfccO&ffltiCt&hj-tZo Fe 
^<oi»«ttK7JB«35>^Jatao» W«ttl£70WIWfc 

[0 0 3 7] »Wtt:7 3**rtW«i(»fBtt(»tfcL"C 

(I, ^-xa-fifc 1 ^r f 3psr>9^?t«-r5^ 1 mmm 2 i: 

§0 C(Dcfc^aW«ilLT, « (Cu) , ^-yy;U (N 
i) , »dL (Cr),#(Au), a^(Pt), ^ 
y^Xr5f> (W) , 7;l/5^^A (AO, 3?£±tf 

[0 03 8] *fe**«2, 5. 5 1, 7, 7 1tLTti, 

So 

[0 03 9] fid^K 10 00 T'«, ^-XMtS 1 <0* 

a 2 •o<D3m t m±.icmmmm 4,41 n, fid 

0 0 0T*«, gOMO±¥ifi©*KSWRff3I« 4 

«nti^ 0 ccomsi)f i i4, 4 Hi, ^-x 
m 1 *iiiiayn-t^6fianL, ^-xij^s 1 tm 1 
«5^iH5, 5 1 t<r>mm&*'!!i%tz>fztb\cmi 
xh%o xn-ix. wmmm*, 4 1 thxit. ^-x 

scfc*«a*u\ ^-xais 1 ^©jatw^ss 

-e*4Ctta*Ll/\ C^i^atffl^LT, Cu, 
Ni, Cr, Au, Pt, W, Al, >"J3 yfilfb^, 

7;i/5-«>i»iWb«!, ^^>S$fk%, »©*m*ffliii* 

CfcA'T'tSo Ctl?)^*^, ^-XMtSl, 952ffi 
»W5. 5 1, iy3£^P-bX, fid^iiScD{ffflS!%, ^ 
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4,4i zmm 

[0 0 4 0] 0 1 (a) {c^LfclsiSSiH&l 0 0 
O©ga£7j&£03 (a) ~ (d) £04 (a) ~ 
(d) tt^MlcL&tfZMmtZo 
[004 1] 03 (a) :^-X^«lcD^tB 
Rlrg©*£ £ K « 0 tti Lit 4 2 7 P -f«0W«tt8Wttf) 

xin&i t-rs, a^-c, ^-xais 1 ©imaa, * 

[0 0 4 2] 03 (b) :ffinRftafl4. 4I« 
X/W^'jyy&^CcfcO, ^-XiMSl©*iS20© 

i¥ffi±«cc rmo&fflfMtB&L* nmmm** 4 
1 t-rso mmumm 4, 4 1 ©igs^i^-xMis 1 * 

AWT*, «««fi**«T**WS W*tf, 
1 0 0 — 2 0 0 nmfc-fSCfctf-et 5„ 
[0 0 4 3] 03 (c) :^-XjJfil^nnV9 0 

7* hX»f>yft*Jlj^T, ^-*AHfilfcWinffl9 20 

SCfctfTiTSo 

[0 0 4 4] 03 (d) :SBll6HH2<DatffWs<fctf8i 

2HM*jh5. 5 1 mm 

mmmis- h ^^-xs*g 1 ©aas 2 ^©^wciia 0 
tttt, wn» 9 fcsi*e»/H 2 a 

T-(i4<, *©fi!l©m*£ffl^Tt>&<, «tt**i^tt 30 
^-X htt©!6»*m*-r -r 7 T^EnB'Jft, X7*U- 

4i\> Sl«S»H2 0MpaJ9'\<D^«i:m2«S 
**JH5. 5 10^«*m<OXfJTffoTfe«t>ft^o 
[0 0 4 5] «T» 0 4%#B8tcL4tf P>nHWrSo 
[0 0 4 6] 04 (a) :*fe&JH2. 5. 5 1 ^\©X;l/ 
1 0©flM 

# m& y a c u— »r*ja«-r s c 1 t * o , 35 2 

5, 5 1 i:lfflPiiP9rttf>35 l«S*|)H2*Sai-r5X;U- 

*-vn o^fiK-rs. YAGu-^ftr-A 40 

So 

[0047] 04 (b) : mn.'&vr z tmw^z-y 

6,61 ©JB* 

46o^te^J;0, x;u-*-/M ortfccu3F©W« 
148W*ft«LTVr®1$t:73£JB>£U MK, m2«s 
ttfi 4 . 4 1 <DSffiK: C u 3?©W'«tt»lft*»f So 
#l^T\ 7* hx-y^V^ri^, 1*1 &]©*i£fC <fc •? nfttS 
»«tt»«©/<*-->#«*fT<<\ Wfc'W->6. 6 50 
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SBRU to? Qftmtsc tic*.*)* x;l/-* 
-;l< l o ^©iSmiigm©^ 4: S 2 Ifettfl 4 , 4 l ± 

£IS5£;*nSt>©Tli4l/\> X^-t^HO'N 

oj»*ttau*to^*i:a 2 okm 4,41 x^vim 

[00 4 8] 04 (c) :»3«S»W7. 7 1 ©AM 
x tr yifcfitt* if co* Stc <fc *) fj«|$ietlWj|i«£fti 
L, «Mk*f7oT»3«rt«S7, 7 1 
So #^T% 7* hx>yf->7l£$©*ft{C<k»)X;U- 
*-/H la, lib, £HM-tSo 4fc\ ccotg^, 

is, »ye, set*, HMtosxetcko* xn>-*-/n 

1 a, 1 1 b£fT-fSm3*fe&JR7, 7 l^ffMTSC 
[0 0 4 9] 04 (d) :fgfcc4iW8, 8 1 ©J£j# 

fi^Mis 4: mwm^m t am&^mc l 

D'^->»I*fTl\ SttflTFS, 8 IfcJfoS"**. 

SC tKft**', ti/o^»fc?*#il8f£^5«ftU: 
«, Au/Nl/CrSM^Nl-Cu/CrlR 
m%%W^5Z.t£ti)W&L\<\ CZX\ A/B«B 
©XIRIitLT, Atf«^£nTVSC£**LT^ 
5o 

[0 0 5 0] W±T', 01(a) (C^L^GMUifil 0 

0 0#5S$TSo 

[005 1]^, 01 (b) ICtS LfcRK««2 0 0 
OOHIia?3ii^05 (a) ~ (e) fcH6 (a) ~ 

(e) *#JSKLttA^,W*-S. 

[0052] 05 (a) : ^-Xi£& 1 Otpflt&tfflHS 

4,41 <OBWL 
03 (a) . (b) (C^L^XtttlflltStc, g«20<D 
±^ffi±tcr#li^^f1 4,41 ^(K^L^^-XiitlS 1 
fc^fBf S, 

[0 0 5 3] 05 (b) :^-XiS1Sl'NCDR3Pi3r>9© 
ffM 

7* hx>y^yya^/fl^T, ^-XMtB 1 ©4"(CRBP 
gSG9«£-tSo ccotfi^tct, -r^T©|JBPfi|59«:- 
SlCJ^fiR'TS^, BaPSP9«^-XJi« 1 *RHLT^ 
4^. £<D&t)\ 03 (c) tc^L/iffi^MIS 1 00 0 
«D8!jSSXfJfc(iyi4So 

[0 0 5 4] 05 (c) : mi *fe^)R2cD?tiHte < fcO*S 

1 ±¥BiilJcOl! 2 &Uffi 5 <0^« 

h7*UXS^©*^m^T7 , U7 , U^©fi 
MtUf- h^-XMtS l ©SB l ©iTffiWlcH^tt 

xMfe i ©m i ©±¥ffiWHi:m 2 &nm 5 %Ej«-rs. 
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?tw i: ^ 2 *fs*iUR 5 wmttm * <dxu x'n x t a 

[0 0 5 5] 05 (d) : 251 ©±¥ffliim 2 ^fcSIH 5 
^iSYAG U— f^ffll^iaKCtot, 35 2*fe^ 10 

l 0©lKifii^*i^-xM« l «D-aW33ttiL 

^■pT^^e-AfC^Ls ^-X31£ 1 £>I?3P$9 
fifcJS3&flg£>X/l'-*-/t/ 1 0*fflP3P9 £i:fc:RIB*» 

[0 0 5 6] 05 (e) :lf'«tte7 3 10±¥rfi 

mR&'ii&mc&.t), x;l/-*-;H oo«cCu 20 

??cD#«i4SPW^?tiK i-r mm& try 3 £jfMu £ 
k, m 1 o±¥ffifiiiim 2 4 <D^ii(c c u % 

noetic**). mfow-y§*Btftt%° ^*3cc 

;l>-*-/U 1 0 -s^'BttSPWO^iKi: % 2 4 ± 
^ W€14»Jft<D$IK£|S]-I?JT''fTo T , C n 
{Cll&;*n5&cDT>ti&l,\, 3; ft, W«11SW£:X/I/- 

1 oi*at<:?t«-rsxei:Sf5 z&mm 4 xjcwm 30 

18 I ©±¥ffi{f(iJ<Dm 2 *fc**JFi 4 ±{CffM 
»lgjCD^*-y#fS£, S2CD±¥ffi(RiJO*<*/^-^ 
6 1 *Bf%tZXmciS^Xfi otti^^ 
[0 0 5 7] UT» 06 (a) ~ (e) £#S8(CL&tf 

[0 0 5 8] 06 (a) : ^-XJJtS 1 0^2(0 ±¥fin 

iJ?ft/S£-y6£ffML/cSf5 1 <D±¥ffiiil£fti!i&b&^ 
P,, X-y^y^Bflg^ J-'iiatD^a^JTI^T^-XM 40 
IS 1 (0^ 2CD±¥ififfli|<Di^£l££U $'B14tf7 3 h 
mi «6^)R2^2<D±¥[fii(R1^3Stii$Hi:5o &^T\ 

So 

[0 0 5 9] 06 (b) :^,2<D^.W-Mh^<DW,2^U 
f? 5 1 <DBf& 

05 (c) oxutmrnc ««s*y h^uxa^o^ 
urns \ *k$&%o cotg^ict, fi«s*6^m^L so 
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^f-V-v^fi^EnB']^ x7U-£/ik tc'tfm 53'J 

(d) <Dx.nmmc. ^mn&y hcu-^m^tchu 

IiaoT, ^2£D±¥iffif[|COm2*fei^«5 HCX/U- 
*-/U 2£ffMU Wmi4£7 3£f55tti£-tt3o Z.<D 
^£{Ct>, YAGl/-W-A?:7^-ft?:i-3TV 

;i/f-e-2»{cg&u r^P^9rt<Dffil!(cDx;i/-/t>-;i' 
1 2£P]B#{C0fi)t-f5 o 

[0060] 06 (c) : £5 2±¥ffiiil£>#f*^*-> 
6 1 <DffM 

X^-y^U>y^ 46o£&> (CVD& 
>6 l#JIM£n3 0 &lb\ C£>Xfi!Kfc^T\ %1<D 

m^n^x^n.L^.x^\ 

[0 06 1] 06 (d) :m3*&&«7. 7 10AM: 

=f-yfW<? u— ifAaxii^cowaio^tcJ: 5 x/U-* 
-Alia, 11 b^r)Kfi)c-r?)o CKDtSa'x 0 5 (c) 

(omtmrnc, vf^xxm^m^m^x 
7>j ■?i'7m<DKiim®i/- h&mwfxt>&i^L. 
Km&%!iBwmtLxmftftwmmi<\ mnu 
nft, mm, mt<D&r.nic£mf$.Lxi>mLtt% 

[0 0 6 2] 06 (e) :mm^8. 8 1 <DBfS. 

mm t t comi^m k m ft u fc *m* 

0/^->»(l*fflr\ mi>c4fS?8, 8 

ttttJN? ^ * 5 -Y Xlcffl^ 5 tt«tt««l¥ji K i; o TiM 

{*» A u/N t /C rSUHM^N 1 -C u/C r«lW 
Mm%K\^Z£tCtft1if-&Li<\ CCX\ A / B (i B 

<D±.mmtLx, \tf&mztix^zc tzfntx^ 

5 0 W±T, 01 (b) KjnUyeaUJ«2 0 0 0rt^ 

is-rso 

[0 0 6 3] XjjELT^fc^ 1 fl5*«g©©*lC«tntf, 
mi 0±¥ffiiffliJW«?8tC^3#t*^->7° (0^1*) ^» 
mitttm (0^-T) *flf«L. m2<D±¥SiiJ<D 
4B^8 i £$J"Jofie$M1S (0/Ts-tff) K»tt-r*ckk: 
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[0 0 6 4] (35 2 <D*J*<Dfl3tR) *5EBfl^35 2 <D£«S 
©fl3tt®«*S«3 0 0 0*H7*ffl^T«W*. 

[0 06 5] 3 0 0 0 li, 35 1 0*UB<D®»<& 

Kll&tit 10 0 0 fcftlfcflUaT?****, *Wti£7 3 <D 

mmcM^w&Zc t%t>*>, n&m&m ooor*«\ 

35 1 gtftjR 2 tRW-Stlfe**-*-* 1 0 rtffiQfNffi 10 
/l/-#-;H 0<DZ<Dm#\clt % 3?4&&Jfi 1 3rt%« 

?nri/>?. 0 cnicfco, w«tttr7 3<oswttti> « 
i <D*«o©«k:jt^T**< itztztbs morning- 

[0 0 6 6] **ttl£7 3*070*? ftWiSKSJfi-T 

sfcftKtt, tmm. i o o o coKisxaoia 4 (b) 

■*> fiSISaiS 2 0 0 0 OdaxiBlOH 5 ( e ) Kfc^T, 20 

i oort»tcc uts<ow«tta5*t*j©»"f 

DT'&S, 5toT> 35 2©*5feCDff2SU;:43^Tt, *5S 

[oo67] 3 (Dumvmm) *%w<om 3 oy&m 
<mtifofeMWRA 0 0 o*H8*jtn»*T*iH**. 

[0 0 6 8] 08©&&U4fe4 0 0 0T<(i, ^-X£H£ 
1 *> 14*2 ttOWBttfiMt 1 a , 1 b TttA, 30 

se^sts 1000 tw^smr'^So cnunowiffl^ 

«a#8:tt» 1 0 0 0 tfalUT'SSo ibt, 

35 3 OSaSOJBitfil^t, 35 1 onmoBmms 

[0 0 6 9] ***O»»OH8<DR«U4«4 0 

o o<DJg^ ^-xats i *«ww-*w*ttflttt i a , 

©4>fc<fcfc-£©W«148IW (WAtf 1 a) 40 
a, 1 b*tt«» t&tti^i 4*;8'ffittfc-f SCttcJ; 

*ntf, ^-xats i *«*r* 2ftow«ttwt©- 

* (0M.fcf 1 a) *BiS4S^ (01 A (f 1 b) *» 
ttiliS^C^-rsciKc**), =H"<->*1 4*x*y 

T» RttSK 4 0 0 0 CD35 1 O^WMV&MiQl- 8 tC 

*fif«U 35 2©±¥(in»l©£fcc*i i 8 1 ^rB'JOffi^S 50 
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* + / V> * £ 1*1 ft L fc ■< y * - # — ? t L T fslffl X'Z 5 

[0070] (35 4 <Dnmmm) *mn<D% a wum 

©»»Ope«4MR 5 0 0 0*H9*ffl^T,1HW"r*. 
[0 07 1] H9<O£tft£S1S5 0 0 0(i. 0 1 ©fBfcit 
£1 1 5 *rt*S-&fcWt»* 

£ 0 RMBfiM 4 ©±£li, ftttftfl 15 0, ±.wm® 
1 5 1 **«JB*nTl^*. **>Vs* 1 5©TSfl®El 
5 1 (i. ^-^MtS 1 tilRli 4,41 
tlT^S. tOfl&WffiFWi* 0 1 ~08©fid$A£tg©«3 

[0 0 7 2] B9CDKtt£Sft5 0 0 0ti. i4*t»a^Ji 
*W*Slj£xeti, KMUifil OOOtRICT'*^, * 
SJSO^ISKfe^Tt,, *KW«»fflt«J:0, 35 1 OS 

ffitommtmMhmzmzctwx'ZZo 

[0 0 7 3] tft. **JMSO»«Tti. W«tt»*t*»6 
ftS^-XAHSl ^r*^^->^ 1 5O-^c0'Btil 5 1 

T, 35lO±^M|cDgfeg4a!^8tc^Wft^'y7' (H^ 
•tt-f) ^MBiJtB^aStt (0jjvl£?) ^}§«L, 35 2«D± 

tiff* C fctcj: U % Ifffiia5ijfita*'fi< , SfifcOAV* 
+ ;v>^ l 5*rt*LfcWy*-#-lfi:LTfiem'et 

[0 0 7 4] **5, ***<0^8R**"rBilSiS« 5 0 0 

OfSlc, JCiSSJlHS l 0 0 0<OWJfi*ffi*ffl^*c4:fc: J: 
0, ^-*<!1£l *HjjD^5MSi-«tte7 3 *^«Rtnfi 

1 0*SSOJgjfiT?*LfcK«iafi 1 0 0 0*fl]t^T^* 
tf, Ctttcpg£$ft3£>OT-{i&<, KI6AS1S200 0 
^fidlSiStS 3 0 0 0 3?* ffll C f: 1 1> ^ 5 mfeXh 

[0075] (3? 5 <D'£mmm) *Kw<om 5 vnm 

(DB&VfgB&foS 0 0 0*0 1 OZKl^XMWtZo 
[0 0 7 6] 01 0<Dffi^liit56 0 0 0«> JBlO^H 

<mmxfnvrcfs.tmwii oooamfc'W-ye, 6 

1 fctfeHP7 £<0mz, \Z)VYTV7mi?z>%.Z>*mfiL 
W3 1 6, 16 1 *EHU-fct>©T*S 0 ^JHfid^il^ 
16. l6 1<0H8ilS**«w^->6. 6 1OB3P0 
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?8. 8 1 ^mm^m<D^mm^t>^rmm(o 

Rgratc-r^C tftX'ZZo £/F?ffi$8B 16, 1 6 1 t L 
%mmffi> \ 6,16 l©*fctt, ^^^ftln* 

[0 0 7 7] ffi^ASffi 6 0 0 0 (i> 35 1 <D'M1MWm(D 

imm. i o o o t zminmw i6, 1 6 1 t^-mtt 
xBftznxi^rzib, *'£m<Dftmizis^T$>. mi io 

[0 07 8] fld^iStS 6 000 ©Jfi£K t , 35 1 C0±¥ 
Siil©mci^8{c¥W<*^7 (0/fvt*f) ^WJ'« 
^SGJA (0/tW) £fg*!cU B82©±¥M'l©&fec4S! 

^8 1 m\<wm&fa (ia^-a-r) Kg&rtscfcKJ: 

teffi l 6, 16 iSfiitfcckK:**). iSMiS?^*- 
[0 0 7 9] ^JFIfld^gR 16, 16 1 fcHWW 

sBEMiissi: lts i (D-Mmmmx* Litt&miR 1 20 

[008 0] 
[HBfcolBMifcKW] 

[0 1 ] 1 ©*Jfi<OJB«fl) ( a ) KZMUitii 1 

OOOCD8fr(ffi0, (b) Ktt&£2 0 0 0<OffilfiB. 
[02] ( a ) *J«fc tf ( b ) *m\v>m 1 (DUmWM 30 

7 3 ©RK©HH**n Wrvrattwa. 

[03] ( a ) - ( d ) *5PJ©» 1 ©3s«©BS!W)E 
1 0 0 OOKJBlKflDaintw-rKiiBH. * 
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: [0 4] ( a ) ~ ( d ) #5P!03S 1 ©gi«!i©fl2lg0ffi 
$J4t& 1 0 0 O0!«£l&<Drfttt£/T-r»rffi0o 

[0 5] (a) - (e) #56i!fi<OS 1 ©£flfi©HS8M)pe 
*£Mt52 0 0 0©«iaxQ©SKn*7nt»rffiiH, 

[06] ( a ) ~ ( e ) *ft8flWSS 1 W*JS©JB«<0K 
tti£tfc2 0 0 0©«iiSiriOjJlWl*^tWriBia. 

[0 7 ] 2 <D&m<DBm<v&.&t£fo 3000 

cQ»iffi0. 

[08] *5Sflno»3o*J6«iBii©jei«iifi4 000 

£DSiffi0o 

[0 9 ] *m\v>m 4 <o$%aji3!gaKtti£& 5000 

»»riS0 o 

[010] *58WOa50*«iO«5«©e»JiS«6 0 0 
O<DBftffi0o 

[011] t£*©**/t^-XE*lifi<o^-xAWrt 
[012] ( a ) fc=fc ( b) *58W©3J l <D£flS<B© 
[013] *5eaflcD35 1 ©^MO^BoeiWilfi©^- 

^4S«rto-o©ijiipfl59 rtjcfiw-r *w*mf7 3 <o 

#*ttlf7 30a*U^JBtt4:OBB**^iKifl 

Ho 

1 0 00. 2 00 0, 3 0 00. 4 0 0 0, 50 00- 
K$|£tS> l-^-^4MR, la, 1 b-^-XAMEl 

*#ww*i*«tta5*t, 2, 5. 7, 1 3, 5 1. 7 1 
-mm. 3-*«ftif7, , 4. 4i-MWfiKHR 

6, 6 1 ^ , 8, Bl-JttiWF, 9 

-Xil« 1 KftttfclfflPflk 10, 1 1 a, 1 1 b, 
1 Z-X^*-^, 14 1 5-4+/^ 

15 1. 1 5 2-*A"V>? 1 5©m 16. 1 
6 1 -*JRfi«fiSo 



[07] 



[0 8] 
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